PROCEEDINGS 


OF THE 


PHYSICAL SOCIETY OF LONDON. 


From December 1912 to August 1913. 


VO ORY. 


LONDON : 
“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, LTD., 
1,2 & 5, SALISBURY COURT FLEET STREBRT, E.C. 


MDCCCOXIII, 


LONDON : 
PRINTED BY GEORGE TUCKER, SALISBURY COURT, FLEET STREET, E.C. 


CONTENTS. 


VOL. XXYV. 


Proceedings at the Meetings of the Physical Society of 
Monudonase<siomtOPO-lO734 ones Sas fic de Pe oe 


The Constitution of Mercury Lines examined by an Echelon 
Grating and a Lummer-Gehrcke Plate. By Prof. H. 
Nagaoka and T. Taxamtne, Imperial University, Tokyo 


Note on the Mutual Inductance of Two Coaxial Circular 
Currents. By Prof. H. Nagaoka, Imperial University, 
ORV Ome ee tg eg tat eo ers eh hae eee 


The Absorption of Gas in Vacuum Tubes. By S. E. Hixt, 
NBO Ciremay en a a oo nce Sisk go alee aig sical WE Ale as em ae 


On a Method of Measuring the Thomson Effect. By H. 
RepMAyNeE Netrieton, B.Sc., Assistant Lecturer in 
iPhysies-at-pirkbeck College i204. sew aus sss een es 


An Improved Joule Radiometer and its Applications. By 
HA JORDAN AS Rare bs OC me fc s-gawha eA eee ae oa oN 


Note on the Attamment of a Steady State when Heat 
Diffuses along a Moving Cylinder. By Miss A. Somers, 
ID Area heehee, site eae EE ees Sencar CR aca Rene arte ise 


The Thermomagnetic Study of Steel. By S. W. J. Smrru, 
M.A., D.Sc., Assistant Professor of Physics, Imperial 
College Oe OCLONCC srr hn aiain ace Meade tier nine re 5 ¢ ose a pao 

VOL, XXV. 


PAGE 


31 


35 


44 


66 


74 


iv. CONTENTS. 


The Law of Plastic Flow of a Ductile Material and the 
Phenomena of Elastic and Plastic Strains. By CHARLES 
HD WARD DARA RDI cece eeu aee antaeeerees seek Oca cont are 


The Effects of Holes and Semicircular Notches on the Distri- 
bution of Stress in Tension Members. By E. G. Coxmr, 
M.A., D.Sc., Professor of Mechanical Engineering in the 
City and Guilds of London Technical College, Finsbury 


A Column Testing Machine. By E. G. Coxe, M.A., D.Sc., 
Professor of Mechanical Engineering in the City and 
Guilds of London Technical College, Finsbury........... 


The Electrical Conductivity and Fluidity of Strong Solu- 
tions. “By Woo. LUCKER; B80 rao: «coc on a teens 


Some Methods of Magnifying Feeble Signalling Currents. 
Byi8: G. BROWN fe star sacks oak wae Ree eee 


The Resistance of Electrolytes. By 8. W. J. Smrru, M.A., 
D.Sc., and H. Moss, B.Sc., Imperial College of Science... 


The Dynamics of Pianoforte “Touch.” By Prof. G. H. 
BRVANA DEAD OCH IG, avers Ne Seascale ieee seas See 


A Graphic Method of Optical Imagery. By Witu1am R. 
Bower, B.Sc., A.R.C.S., Technical College, Huddersfield 


Alternating-Current Magnets. By Prof. E. Witson....... 
The Latent Heat of Evaporation of Aqueous Salt Solutions. 
By Roserr G. Lunnon, B.Sc., University College, 
Ws Coy rea ee Nee ge oc oN MIR Se ge 


On Errors in Magnetic Testing due to Elastic Strat. By 
ALBERT CAMPBELL, B.A., and H. C. Boorn, A.R.C.Se. 
(From the National-Physical Laboratory) .............. 

Note.on Cathodic Sputtermg. By G. W, C. Kays, B.A., 
D.Sc. The National Physical Laboratory. ............. 

“On Vibration Galvanometers with Unifilar Torsional Control. 
By Arprrt Camppenn, Bile. . onto unies Sra Sete 


Interference of Réntgen Radiation (Preliminary Account). 
By Prof.-C. G. Barxua, F.R.S., and G. H. Marryn, B.Sc. 


PAGE 


95 


106 


nal 


180 


CONTENTS. 


Some Oscillograms of Condenser Discharges, and a Simple 
Theory of Coupled Oscillatory Circuits. By J. A. 
PE GMING SNgA 51) Cw BOS. . has cs cs See vane ip ew ere ns 


An Exhibition of Braun Cathode-Ray Tubes and an Electro- 
static Machine for Working them, used as a High-Fre- 
quency Oscillograph. By Dr. J. A. Fremine, F.R.S...... 


Note on a Method of Observing the Flame Spectra of 
Halogen Salts. By E. N. pa C. ANprRapg, B.Sc., Ph.D., 
1851 Exhibition Scholar of the University of London..... 


On the Stretching and Breaking of Sodium and Potassium. 
By Brvan B. Baxer, B.Sc., University College, London. . 


Note on Optical Imagery. By T. Smrrx, B.A., National 
PA ICal VR DOLA LORY a ress cab selene. «Bene soy eaneds ves che cleat 


The Spectroscopic Resolution of an Arbitrary Function. 
DiC VS DURTONG Dy SCAc Amr nhs © tite iin atte Gana oo 


Some Experiments to detect /-Rays from Radium A. By 
Wa Makowrr, M.A; D.Sc.,and'S; Ross, DSc... 505% os. 


Dust Figures.. By J. Ropinson, M.Sc., Ph.D. ............ 


Vibration Galvanometer Design. By H. F. Haworrn, 
Pa Nocr Deis ptAC My Wate eae io arto plecscsin of auc = 


Electrothermal Phenomena at the Contact of Two Con- 
ductors, with a Theory of a Class of Radiotelegraph 
Detectorsae bya ti COLES, DSC.) Sis cgi ee sn Se ce 


On the Evaluation of Certain Combinations of the Ber, Bei 
and Allied Functions. By 8S. Burrerwortu, M.Sc., 
Assistant Lecturer in Physics, School of Technology, 
[LEN Ve a RosSh Het 2 er na eS AN Ree ee 


The Extraordinary Ray resulting from the Internal Reflec- 
tion of an Extraordinary Ray at the Surface of an Uni- 
axial Crystal. By James WALKER, M.A., Oxford........ 


Some Experiments on Tinfoil Contact with Dielctrics. By 
CST MEVAT RSTO NO cSt G Sree ee CO vine oe +0 wis cane hs ; 


a 


227 


230 


235 


245 


253 


256 


264 


273 


294 


301 


9 
a 


Vi. CONTENTS. 


PAGE 
On a Method of Measuring the Pressure of Light by _ 
means of Thin Metal Foil. By G. D. Wzst, B.Sc. ...... 324 


The Quantum Theory of Energy and the Emission of 
Electricity from Hot Bodies. By W. Witson, Ph.D... 


Note on the Resistivities of Glass and Fused Silica at Heh 
Temperatures. By ALBERT CampBELt, B.A... eeed: O80 


Alpha beticalt Index sv. ss ane. eee = tan ene 339 


PROCEEDINGS 


AT THE 


MEETINGS OF THE PHYSICAL SOCIETY 


OF LONDON. 


SESSION 1912-1913. 


October 25th, 1912. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Less, F.R.S., Vice-President, in the Chair. 


The following Papers were read :— 

1. On the Constitution of the Mercury Lines Examined by an 
Echelon Grating and a Lummer Gehrcke Plate. By Prof. H. 
Nagaoka and Mr. T. Takamine. 

2. Note on the Mutual Inductance of Two Coaxial Circular 
Currents. By Prof. H. Nagaoka. 

3. The Absorption of Gases in Vacuum Tubes. By Mr. 8. KH, 
Hit. 


November 8th, 1912. 
Meeting held at the Imperial College of Science. 
Prof. A. ScuusTER, F.R.S., President, in the Chair. 


. The following Papers were read :— 
1. On a Method of Measuring the Thomson Effect. By Mr. 


H. R. Nerrieron. : 
2. An Improved Joule Radiometer and its Applications. By 


Mr. F. W. Jorpayn. 
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3. Note on the Attainment of a Steady State when Heat Diffuses 
along a Moving Cylinder. By Miss A. SomERs. 

4. On the Thermomagnetic Study of Steel. By Dr. 8. W. J. 
SMITH. 


November 22nd, 1912. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Less, F.R.S., Vice-President, in the Chair. 


The following Papers were read :-— 


1. On a Column Testing Machine. By Prof. E. G. Coker. 

2. The Law of Plastic Flow of a Ductile Material and the Pheno- 
mena of Elastic and Plastic Strains. By Mr. C. E. Lararp. 

Some Kinematograph Illustrations of the Twisting and Breaking 
of Large Wrought-Iron and Steel Specimens were also exhibited by 
Mr. C. BE. Lararp. 


December 17th, 1912. 


The Kighth Annual Exhibition of Physical Apparatus was held 
at the Imperial College of Science from 3 p.m. to 6 p.m. in the 
afternoon, and from 7 p.m. to 10 p.m. in the evening. 

At both the afternoon and evening meetings a Discourse was 
given by Mr. 8. G. Brown on “Some Methods of Magnifying 
Feeble Signalling Currents.” 


The following firms exhibited apparatus :— 


R. & J. Beck (Ltd.), Cambridge Scientific Instrument Co., C. F. 
Casella & Co. (Ltd.), Harry W. Cox & Co. (Ltd.), Crompton & Co. 
(Ltd.), J. H. Dallmeyer (Ltd.), Dubilier Electrical Syndicate (Ltd.), 
Edison Storage Battery Co., Elliott Brothers, Evershed & Vig- 
noles (Ltd.), Foster Instrument Co., A. Gallenkamp & Co. (Ltd.), 
Gambrell Brothers (Ltd.), F. Harrison Glew, John J. Griffin & 
Sons (Ltd.), Kelvin & James White (Ltd.), E. Leitz, Marconi 
Wireless Telegraph Co. (Ltd.), Nalder Bros. & Thonipson ‘ (Ltd.), 
R. W. Paul, Townson & Mercer (Ltd.), Westminster Engineering 
Co. (Ltd.), Weston Electrical Instrument Co., Alexander Wright 
& Co. (Ltd.), Carl Zeiss (Ltd.). . 


Shears OF THE PHYSICAL SOCIETY. ix. 
January 24th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Lrxs, F.R.S., Vice-President, in the Chair. 


The followmg Papers were read :— 
1. On the Resistance of Electrolytes. By Dr. S. W. J. Smita 
and Mr. H. Moss. 


2. The Electrical Conductivity and Fluidity of Strong Solutions. 
By Mz. W. 8. Tucker. 43 


Annual General Meeting. 
February 14th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. A. ScuusteEr, F.R.S., President, in the Chair 


The Report of the Council was read by the Secretary. 


Since the last Annual General Meeting there have been held 
13 ordinary meetings and one informal meeting. All of these 
were held at the Imperial College of Science. 

An unusual feature of the past Session was a joint meeting with 
the Optical Convention on the morning and evening of June 21st. 
Hight Papers dealing with optical subjects were read at this 
meeting, and a Part of the ‘“‘ Proceedings” devoted exclusively to 
these Papers has been issued. 

The Eighth Annual Exhibition of Apparatus by Manufacturers 
was held on December 17th im the afternoon and evening, the 
number of Fellows and visitors present being about 550. An 
experimental discourse on ‘‘ Some Methods of Magnifying Feeble 
Signalling Currents ” was kindly given by Mr. S. G. Brown. The 
number of exhibitors was 27. 

The number of Ordinary Fellows now on the roll, as distinct 
from Honorary Fellows, is 440: 17 new Fellows have been elected, 
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there have been 10 resignations, and 5 Fellows have been struck off 
the roll for non-payment of subscriptions. The Society has to 
mourn the loss by death of 7 Fellows—namely, the Earl of Craw- 
ford, F.R.S., H. Donaldson, Major-Gen. Festing, A. B. Harding, 
A. E. Hodgson, J. T. Hurst and Prof, Osborne nS F.R.S. 

The Report was adopted by the meeting. 

The Report of the Treasurer and the Balance-Sheet were pre- 
sented by the Treasurer. 

The total income of the Society shows a slight increase over that 
o£1911. This is mainly due to an increase in the subscriptions and 
in the sales of publications. 

. The expenditure for the year has also increased, due to the issue 
of the special number recording the Papers read at the joint meet- 
ing of the Physical Society and Optical Convention. 

By comparing the balance brought forward on the 1st January, 
1912, £97. 17s. Td., with the balance carried forward (less two 
cheques) on the 1st January, 1913—namely, £140. 12s. 2d.—it will 
be seen that the Society has increased its assets during the year by 
£42. 14s. 7d. This is a very gratifying result in view of the special - 
expenditure that has been incurred, and I think may be taken as 
indicating that the finances of the Society are in a very sound 
condition. = 

The property account of the Society is practically the same as at— ° 
the date of the last accounts. The values of our securities have 
again slightly decreased, but when we consider the great deprecia- 
tion that has taken place in trustee securities during the last few 
years, the Society has to congratulate itself that the depreciation 
of the securities 1s not more considerable. 

The Society has again to thank the Manager of Parr’s Bank for 
kindly valuing the securities at the 3lst December, 1912, and 
supplying the figures which appear in the accounts. 

The liabilities on account of the Life Composition Fund have 
decreased during the year owing to the death of three life Fellows 
and to no new Fellows having compounded for their subscriptions. 
As a result of the year the balance available in the General Fund 
of the Society is practically the same as at the date of last year’s 
accounts. : 

In my last report I mentioned that the back numbers of the 
publications of the Society were being re-valued. The work of 
sorting and getting into order the whole of the back numbers of the 
“ Proceedings ” of the Society is now completed, and I have made 
a valuation of the publications of the Society, which is now re- 
turned in the accounts at the revised figure of £240, 

‘The Report of the Treasurer was adopted. NF hy a 
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The Election of Officers and Council then took place, the new 
Council being constituted as follows :— 


President.—Prof. A. ScuustEr, Ph.D., F.R.S. 


Vice-Presidents, who have filled the Office of President.—Prof. 
G. C. Foster, D.Sc., LL.D., F.R.S.; Prof. W. G. Apams, M.A., 
F.R.S.; Prof. R. B..Ciirron, M.A., F.R.S. ; Prof. A. W. REINOLD, 
C.B., M.A., F.R.S.; Prof. Sir Arrour W. RitcKer, M.A., D.Sc., 
¥F.R.8.; Sir W. pe W. Asney, R.E., K.C.B., D.C.L., F.RS.; 
Prin. Sir O1iver- J. Lopez, D.Se., LL:D., F.R.S8/; -Prof- 
Sirvanus P. Tompson, D.Sc., F.R.S.; R. T. GuazeBRoox, 
C.B., D.Sc., F.R.S.; Prof. J. H. Poyntine, M.A., Sc.D., F.RB.S. ; 
Prof. J. Perry, D.Sc., F.R.S.; C. Cores, Sc.D., LL.D., F.B.S. ; 
Prof. H. L. Cattenpar, M.A., LL.D., F.B.S. 


Vice-Presidents.—Prof. C. H. Less, D.Sc., F.R.S.; Prof. T. 
Maruer, F.R.S.; A. Russety, M.A., D.Sc.; F. E. Smrru. 


Secretaries.—W. R. Cooper, M.A.; S. W. J. Smrru, M.A., D.Sc. 
Foreign Secretary.—Prof. 8. P. Taompson, D.Sc., F.R.S. 
Treasurer.—W. DuDDELL, F.R.S. 

Librarian.—8. W. J. Surru, M.A., D.Se: 


Other Members of Council_—Prof. C. G. Barxua, D.Sc., F.RS. ; 
Prof. P. V. Bevan, M.A.,.Sc.D.; W. H. Ecctzs, D.Sc.; Prof. 
J. W. Nicuotson, M.A., D.Sc.; Major W. A. J. O’Mrara, C.M.G.; 
LT. C.-Porter, M-A., D.Sc.; Prof. the Hon. kK. J. Srevre 
F.R.S.; W. E. Sumpner, D.8c.; R. 8. Wuiprie, R. 8. Wittows, 
M.A., D.Sc. 


A Paper on the Dynamics of Pianoforte Touch was then read by 
Prof. G. H. Bryan, Sc.D., F.R.S. 


February 28th, 1913. 
Meeting held at King’s College. 


Prof. A. Scuustsr, F.R.S., President, in the Chair. 


% AS 


The following Papers were read :— 


1. On the Interference of Réntgen Radiation. ‘By Ptok C. G. 
Barkua and Mr. G. H. Martyn. : 
2. On Alternating-current Magnets. By Prof. E. Witson. 


PROCEEDINGS OF THE PHYSICAL SOCIETY. XV. 
March 14th, 1913. 
Meeting held at University College. 
Dr. A. Russreut, M.A., Vice-President, in the Chair, 


The following Papers were read :— . 


1. Some Oscillograms of Condenser Discharges and a Simple 
Theory of Coupled Circuits. By Dr. J. A. Fremine, 

2. On the Stretching and Breaking of Sodium and Potassium. 
By Mr. Bevan B. Baxer. 

3. On the Latent Heat of Evaporation of Steam from Salt 
Solutions. By Mr. R. G. Lunnon. 

4. On Some Flame Spectra. By Dr. E. N. pa C. ANDRADE. 

Some Braun Cathode Ray Tubes used as a high-frequency 
Oscillograph and an Electrostatic Machine for working them were 
exhibited by Dr. J. A. Ftemina. 

Some Spark Photographs at High Pressure were exhibited by 
Mr, W. B. Hatnes. 


April 11th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Luss, F.R.S., Vice-President, in the Chair. 


The following Papers were read :— 


1. On Errors in Magnetic Testing due to Elastic Stram. By 
Mr. A. Camppety and Mr. H. C. Boors. 

2. Note on Cathodic Sputtering. By Dr. G. W. C. Kaye. 

3. Vibration Galvanometers with Unifilar Torsional Control, 
By Mr. A. CaMpBELL. 


April 25th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Luzs, F.R.S., Vice-President, in the Chair, 


The following Papers were read :— 


1. A Graphical Method of Optical Imagery. By Mr. W. R. 
Bower. : 

2. On the Spectroscopic Resolution of an Arbitrary Function. 
By Dr, C. V. Burton. 


Xvi. PROCEEDINGS OF THE PHYSICAL SOCIETY. 
May 16th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. C. H. Less, F.R.S., Vice-President, in the Chair. 


The following Papers were read :— 


1. Some Experiments to detect 2-Rays from Radium A. By 
Dr. W. Maxower and Dr. 8. Russ. 

2. On Dust Figures. By Dr. J. Roprnson. 

3. Vibration Galvanometer Design. By Dr. H. F. Haworrua. 


May 30th, 1913. 
Meeting held at the Imperial College of Science. 
Prof. A. ScuustsErR, F.R.S., President, in the Chair. 


Prof. A. W. BickeRTON gave the Society an account of his 
theory of the Origin of New Stars. 


The following Paper was read :— 


On Electro-thermal Phenomena at the Contact of Two Con- 
ductors with a Theory of a Class of Radio-Telegraph Detectors. 
By Dr. W. H. Eccizs. 

The following Papers were taken as read :— 

1. The Extraordinary Ray resulting from the Internal Reflec- 
tion of an Extraordinary Ray at the Surface of an Uniaxal Crystal. 

-By Mr. James WALKER. 

2. On the Evaluation of Certain Combinations of the Ber, Bei 

and Allied Functions. By Mr. 8. Burrerworrn. 


June 13th, 1913. 


Meeting held at the Imperial College of Science. 


~ 


Prof. C. H. Lurs, F.R-S., Vice-President, in the Chair. 


The following Papers were read :— ~ 
a , 

1. Some Experiments on Tinfoil Contact with Dielectrics. By, 
G. E. Barrsto. 


PROCEEDINGS OF THE PHYSICAL SOCIETY. Xvii. 
2. On a Method of Measuring the Pressure of Light by 
‘means of Thin Metal Foil. By Mr. G. D. Wzsr. 


3. On the Quantum Theory of Energy and the Emission of 
Electricity from Hot Bodies. By Dr. W. Witson. 


June 27th, 1913. 


An informal Meeting held at the National Physical Laboratory, 
where a number of demonstrations were given, and Fellows had an 
opportunity of inspecting the laboratories. 


